United States Patent

US008026717B1

(12) (10) Patent No.: US 8,026,717 B1
Biary 45) Date of Patent: Sep. 27, 2011
(54) WALL STUD DETECTOR AND MAGNET 5,055,188 A * 10/1991 Johnstonetal. .............. 210/222
6,229,294 Bl * 52001 Wun .......ccccooeveviiiiinnninnn, 324/67
: 1 ¢ .. 6,696,827 B2* 2/2004 Fazekasetal. ... 324/67
(76)  Inventor:  Sohail Biary, Simi Valley, CA (US) 6,747,536 BL1*  6/2004 Miller, Jt. ..oovvvovvvvee. 335/285
. .
(*) Notice:  Subject to any disclaimer, the term of this 7690124 B1* 42010 Hemy - 33ng6
patent 1s extended or adjusted under 35
U.S.C. 154(b) by 368 days. FOREIGN PATENT DOCUMENTS
EP 416162 Al * 3/1991
(21) Appl. No.: 12/317,390 * cited by examiner
(22) Filed: Dec. 22, 2008
Primary Examiner — Paresh Patel
Related U.S. Application Data (74) Attorney, Agent, or Firm — Colin P. Abrahams
(60) Provisional application No. 61/009,019, filed on Dec.
20, 2007. (57) ABSTRACT
(51) Int.Cl A wall stud detector comprises a housing having a surface for
GO-I Né7 /79 (2006.01) moving over a substrate and a recess in the surface extending
(52) U.S. Cl ' 124/278 into the housing. A target associated with the housing com-
S Clo e prises an outer casing and a magnet located in the outer
(58) Field oii.Cla‘smﬁglatlfon Searclth """"" h h R None casing. The outer casing comprises a central enclosure for the
See application lile Tor complete search history. magnet and an outer peripheral portion. The outer peripheral
] portion of the target 1s spaced from the outer peripheral por-
(56) References Cited tion of an adjacent target when the target and the adjacent
U S PATENT DOCUMENTS target are stacked with respect to each other.
4,013,291 A * 3/1977 Brassetal. ................... 273/239
4,671,255 A * 6/1987 Dubruletal. ................. 128/899 23 Claims, 15 Drawing Sheets

206

——
| O
e _ !

R
e
i e
i__ Jo T _.i
R T | S




US 8,026,717 B1

Sheet 1 of 15

Sep. 27, 2011

U.S. Patent

- .
A
AN K
N
.._4.___#11._._ e
F -
S Sl .

o od bk
RPN,
ek h ko N

) . N W R E ek lL'
Pl L Pt L,

a

e u & .4_........_....._..”4.._. ...H....a “4...._._...__....4..._-_....-_.4.._.....__.... »

- -

LA il .o

) ) e e e o
Lo el L] X 1.......!! ln.
i i e I T A LAl ) K
» e L T e T
.-_.-......-.l....l.__l..-..l..rl..-.t.rl.._l.r ...l.il.-.ti.!-lir1l..._ l-.th.._i.T.r.r._. e .;.E.r _.-l-l_.._.;..__.ti.lb.;.tt.rt.r.-_.rl..._lil...l.-.l.!...-.ll.}....l.-.l‘.i.l .-_....-..

N ] l.?l.iﬁif.?}.l.l.'b..?b.ll1bl.rn.r1l .:. o .T ] LT =2 rror r

e, ffif%%i!&tttna A 3

o b owoad e xd h k

salaatulatetete et
il | .

=
-“.‘..
& = & r = .

1.l|...|r-1|1-..-|..l...l-..I. "*a.l.ll.‘*ﬂ%jlljl*‘.&.& l_.-.l..._.l.rllllll..ll_._.l‘...

1 r A & xron

.r.-..r.r.-.._..._ * h.__.._.r.._.__.._._..._ h.__»
.-_.-_.-_ .-..-.:..r.r ko .t..nn.._ P "
*}. dr & b s o s b dra ra

.._..r.-......._..._nn..n.v.v.r............-.........n....rnnnlq...._...nq..1...1.
x ol dr & b i i Py ¥ 2 a b § Y A b dr
T T N "

. L e e P e e Foaoa . . .
. . L . . . .IIlI-. l.-_lIl.-_.-.”.-.._..l_-.l.r.-.._....rl. .-.r._.'.l....._..rn [ . .. .. ... .....1. .
o ll!. .-.l.-.._.. ......_..-_l......-..._ ._....n o« __..._Hn.1 " LT . . . . I

% B X ' . . .

. H”H”HHHHI "-. .1 PR . . ... N .
XX ra .
.xv”r.:”au_”dni e B L

T R

. ’ AR o

T
" .r.-_l.-..-. .-..r.....-..........................-..._.__i....r._......ri._..1|| n.r-.l.l.....l-.__....ik.__n.__.q... P L : :
1 1 i

L Al i Mox KX

AEER AR RN W -
o -k . . -
.__...__.....__ [ .... t.-..r....._..-.....-.......-_.ri.........r .-.l.-_
RN N R R N R I A S e AE M AL . . .
omo o ' o b om u ko hom b N} .
.11..._..1__.1__._1._..._..-_.... .
R

- . . ....11-.|-|.._.-..l........-_'. . . -

. . . . . . e - & omlup .-.Il_ Y
R AN l“n.”. .”_ .”_..rn....l - l..... ..__l....l.....l.rn......_ .._...1... n...qn..._......._.”.-..__..-.._..l.-_i.-_l u.. s .
L] ax - L] - ..4

2y
Y .__. [y ....-._-.._. . ..___. .___....___..._. e R e e

u.. FUIFI#H:.IIIFHUH | HHHFHEFHFFF -

; ! [ ' om ) . N ¥
o A o ._.__-.-_.-.Ju.44-4.-_..._-:....414._._.-_.4....._&_-..-_.4.._.,....-_-_-_____-_-_ '} '
e N LN R Nt N T N N e e
K NEE * » W % ko % drj i ke drk ko ERCTE R LA At T N AT LRI NETE T A RN N e M A .

- LA et e M B S S S R .

TR N NN N N NN
. . T R vl i o i
.-.....l.._....-.t.r....r.ri.r.r......_n.-..._iik............... .

A LN e R N
Ak oaa

r.._.r.r.r......_....._.._.....a. o o W )

n kA F ok ko kh ..nl-.m

B F o ll'.r.—.

r B ) L] ) 1
"xa &
__.!t - t.__.._.__r._._..r._-....._._.__.____-..__..
.

.!.-.._

. o a L ) _-_
.u..xn ' li.-.-_l L e .4.—.—.4.-._.......4._1._._....4.__
. " ) | el NC N R R .
. ull Ao e eI L ! e
. . . ¥ i-.l..........-......_. T

dr a Jpdem Fom o

2 ] - »
L e NN e
- t' Y 4 i * & &
h.ﬂ || - ‘-‘.-l. o l.'.-."...f..”......‘”.‘l.‘.”.l..'.l—.-”l.l..' .T”..r....' o dr .r.'.b. | ] .T
s [
A A N

4;.._.._-4#...4m i_'.lu_

h &
- l.___.l.-.l._.l.l.._...l.___.-.l:l_-__ .

i
"

L]

1]
2 SN
R

]

a
w

A N N N S . . .
1.111.1.-.1...i-.-||1__-.4.r.__.-..-_ r
L O I T TR U I O DT O O T T | T i . . .

.Flu..u..v.:.u..u..u.. Y hl?l?lﬂ.l.-.lu_. ..n'!l HIP H._u.. & _a ?IEH ——

v L e e e

e et e A )

.. . . .-..l...-..._..-._.. .

JIIH o H “ H“..-__.._ “u“..._“n“i“..._“....“u“.__....._..— ...-.........r.-.............q..........._........-_....-_"ll W W L._. .
- P e N N N | ] Il:.ﬂﬂﬂﬂlvﬂu.ﬂ...ﬂ:. .

x X RN R RN
i I . 4
W nxnnxnurxn XM
:r...:a.pn:xx:nrxxxu.ﬂrn# o e T 1 lxnuﬂ..xlrurr.
[l ._u-. w X e L) et e et X W
Lol ol e U a O el e T T
L N S M ._..rr.._.._..._.__..r.r...-.r.q.._.q.r.q......... LA A ke bRk
.Tr.'.a....".' b bl b iy bk m b s o ir G
- L]

dp e ki e sy dp e e e Mo
.-._.-"-..._._........_............_-.......t....._...r....t.._. P

.-..-.......-..r._......... __.-..__...i.._i a = -.”_i.-1|-1...|.1.-.1... .
- L L -
N N A RN
o e A w'n'n

.-lll.-.-l.ah.a

.L._ !.-..m............&.........ut........t..tf!_i

LEN Y
L

...........”...'...”.

. .. e e e R e .
n . r
. . _-..._.-_“b.. 1....-..
B - X P .
-m . . . - gt . h.r. . .
L . . . ....-.-..-_._._t:..q...”.._.u.wlt...l.r.q.r.-.n.q... o . . . .
B B ) .””.”””.”.”.”... .._.n_.-..x_...ua::.___. . )
. .. L. . L. . . X AN i ) ; -
. e :n:a:lul

! ! ) L i ] ] IR R Funa i, HKM.HIIII = et '

ll.r*.r.f.rll.l1..1 - . L N L [N T T T
L]

i i,

.HFHFF.FHIHF E '.-_I l. & & & & & K & i
L & &
J X _N_N 5- lll.lw | ] l_ll.-_ .III_ I.-.II .Il.l..-.l..-.il.l.....l.....l..:..-.}.l.r P

e Jﬁ.&tfg%

.__....knn.._.n.rn.__ b...
.r.”..-.n.“...“.-......_..-.i.....__ ......_. .-_il.....-_l.-.n.._..__.__ PEIE . . . . A .

. . . . . . . . . . . . X - g it - .
. . i H.x“-.““r.x... L I.II.I’. poh R o ¥ P R - H
e L ap .r1-11 LT ) B ) ) . . ) Lo ! "y . . .
e e e . . . .o .o . . . . . .

.-.Ilu_.l.l..-.l_....._ A .1-
1 roa Lor

Ir:‘ll:ﬂl:l*‘l.
P
- .

¥ :i"-"-"\b-l'-

1
ECR

r

L )

.
r N b ou
. ..ﬂﬂ.a&-ﬂﬂta

r a b b b s oa

a r rroaxom .

Ll
-.h.r-1-.r
roaor

" r s Lt

_5_.1- e .. e
. -_._.-_l.-_.i___..__._n__..__“__.!i..l _.. ....___..l_.ll.._i.u




.t..-__...-...l ..... s .-.ﬂwu_ﬂ___.ﬁ.___r.-lli = “ R .“ . s " .. .. .. .. .n.rnr.l,,t.trtrl_.,l_rl_..t..l.iﬁ_.-tﬁ.i.t.if,_._ifﬁﬁrﬁ._li{._ -

.I,.r.lu-. .l....l.._...l,. _I..- .l,. -

m I..I..-._._n_.l....l._ljlq..._l..l.__..._.-m .%lriﬁrﬁlilitjtltlvllrll.r .rlrl.m.“"“...ﬂ._.f“ﬂ"ﬂ“ #ﬂ

....I.

US 8,026,717 B1
;

s e ey e e el A e li.._.l.l,l.._l._l.l.l.._l._.l.til._.l..l._.t.__l._.l.. F ity m gl ey gl e e .%..__V_ . .ﬁ.
. o . ] - l ] ] o ok e e g s A .l"I”I_.l.l”l_v.l”l'i. ._...”_. i.i..li.__ﬂ.-____lr..l”..l.”..l..l.l._lll_.l._ i i e ) A i g T ) ' lH
. .I—-l.l.,. ] r . I . . . 2 . . ! ; - . ﬁ‘ - . .. .. ) i ) .
.._u_,..“..-.. #u o Lt R oo L 5 o o W . RO ¥ v . o0, AN A it n o ” :
. . / k- BN l.. . o P " )
S s yigoa % :
L N L. Y .
"ie. Wit S e 448
T e % VR _ﬁ a . K3
u o . : : ..._lﬂl.. by > Lt
....1-. ' C e . . J -.-. - - o M
...T-. . o - .r..-.-. ] .. . k. 2.
e A > . RN : : e 2
g WG 5 E 0 TEy vy o %0
iy o . ; .. . 3
. e i ;3 MR . , ko .
e ﬁ Sa's o A N, : ; Cy a4
. s ] ) . AN % - - lw . o
.. otita : .u_.. K ..," " 'y N e g ’ e - x H" .
. . - . 1] & L - i - . | L = .__...-..H...-...-.__..H..-..-.l_v.__- - . X i
i‘.“- : : 1.. B ”" * il | X ..:.'F...“....,....,....,..I. X "’ ...... & w il L '™ o e 4 s . X |
.1-1. L RN I i " .l...l:!_l. __.l_. v . 'K P Tl T T F i LR i
o _...... . . ..M 1.1” ¥ ; .. 3 M Ul m ; - - .
a1 . - . 1 . . [ ] [} k . - [] - | L a w ] - ...
.. .-_ﬂ " . LR W .l.... - .....l..l“.-__..l. ] vk - e P ¥ ..
- _Il.__. H .-_rl_-.-.- W " “ - ; f.‘f.l il . T w . In ; 5 .- ”l .-l,.l. -_-. ."__ .l..l.r.-
. .q!.._.! ) . “ - il - T W ._-." . i ok 2T LR
”..l... ; o -.” "v.l.. ”.n .._I..I . ““ n oy .—...— . .
YK A A %" "2 ._..._...-._lf... =3 I
w8 N ..u. e i . . K
f AR - T, s " A g x NN
. "n" ‘it e "%n" W AW . ¥ "”
.y I . . A . t . . il
) . u % k- AW WL TR LR
_y _u H .m. . Y e i '
P e N o o b "- ; M!.Lp.__. : gt
ll. .'.I“I. - - ."i." k l” k . .i.'q..- . . - 1'.. b 4 ¥, F, ..r. j '." T -, .“.* .
M. . ™ b Ll . . k% - 1Y .. .
._1.I.l'..1| - . I“I o . Jt.Tw .. . ‘-M.-.-l.-. N ..ﬂ"....._..l .'_..-1 ...... | ...."._...I_-.l_ gt “u .
. Lo n.._-. - . - t..t_. . . . . _t.w ...... LE k4 n._.._. p in .m-_....-_.. .. = 3 .l_._...-. - . ” ot
. ) . W2 M NN .ﬂ_...,q e vrr . N ol Lk B oy e e R . LY CAENL SR
RUR- 2T r... e P T £ 3 AL ARl ...._n.u....}h.”.”.:.“..‘ Sy, DL
e v I A o A LA 1.:,. it A N - LA R TN e et Sy .
- L_..I....I.%ﬁ. . .n i . - . - - . R, ..._l.. . [ & Y . .I?II-.I. I.ILI". - l._l -t Vl - .-__- o Al ' R - . A el Rl | . [l .‘ .l - .I__.I.-.I Y .I__.l..r l P > .‘l....-l&. .l.-.l‘.-.lﬂ.l.-—!-.-. .__ X L N ﬂ-..—.. .
. aEwt T gta® o B ﬁ L . M WM W ) .__. WK v:._. W W] W .ﬂ%%&%}%{ .“lml._ A . X bttt ........ e ...u Fard
.H....“.-'.._q”i.l..-.. ..._-.v_ ...1-._-.... e, Sy ..._.v”_.”_...____n_.__n..u..n..a: N ...am.__._...:_._._.._._.._..xu..: ; fale » " -.-_.._. A A e N W l_ln-_.::ll::!:::::_..__lll:l:l:x_..::ll:at.-_..-_..::ln-._..n.. . .—.”.....-.l
.__1.._.. -h.-. - .-.-.. . . . I....ll..._...__l..l.._l..l..l._ .-_1...._1...1.._1.-1...1..1...1.__-..- 4 .-1___1.._1.-1.,._-....1....1.-..1 - 3 Ny -.._._..-.-.-.-...-.-....I..-.-l-.-.-I1.-...-.1.-. I o .r..-_..-..I.I.I.I I amaa l.l..l..l..l..l..l..l..l..l..“...l...l..l...-_.l..i_....-_....l_..l..l .i..l...l...i....-_...l.q.l...".__.-_.._.lw.lw.l..l ..-_ l...-. " ..-_...i..l .l...-.. l..l..l. ..h..l. e s n'r'rre e’ l l._l..l..._l.._l... ety 1 .
. aw. T LT . . [ . . . . . . . . . . . . . . . . . . . . . . . . .. . .
-_h S . " . .nl . LT
L L Coa A e R S N
it .-. .-.l. . . . ..__...._II L I.".-_ __.- o
- ..- . -_L..,. . . . .I....l _..I..r-. . . . .4.”...“.1.- 1 Eog
. . . . -...:i....l. 2T e ._..I.lll. L L S I..I‘. - l...I.-.l.
. ..-_. .-1... " . . . . . St -_l.. . ..__I.-L-l_-...F--. . _.I.,.x..-..-. . . . r . .
e . . ..- - ”ﬁ ._- . i.-. . .......llrli . q._.. . . r-. .-.‘. IR . e -. . . . .
Vg i LT I e e S L
. . . L]
VT g . . Pl ll-
1 . . R
", A |
. » .\W_..A-,
" . §
f .............. .I ' I . .-_.l..-_ .l g ._-...I.I.h.___.._.l__ ll....l....l..,.l..l..l1l " : s ._..-_. ._.1-_ ’ L el e e e e el e e e e e e e .l..'.l._u-._ur.1.&#1!-1_]_.#.1...1_.1...-.!.&.-..‘.1... ....J.ul... ..1.. h ,.a%.f“.“ib.fiﬂiiiﬂi.%%
0 v ._............*u.-.-ﬂ-.._, = =2 ._.unvﬁvv.,n..r .-.-.....,...- o LT ey .}1}1}!{%}-%{}{}!}{}-1}}-. R 0 B e .,:.a.u..ﬁ... .L.._.,.._...___..._r_.._n...??_, ............. .._.,,.._.. ._rf. .......... !
k o+ ¥ . .-_ . . & I e b - . . - . . - . - . .I
|”H ”..1“|1 - . . A .- . -_-.-.. HI-. H.._”- I
L= .-..._.111 ..” - rLEE - I
; 2 = B S . . S e e e e il i & - [
.”l . V.- i.- . P . EY _-.r.._... ']
k Hatae LN .._._.-. -_I.IH..-.I.. ' x.l.r._.n. .n.
”.-_..__1“-. " _.." . (L v 3
x P . . e ..‘.- 'y . . HI " or '}
o Lo Pl e “a At N
t | .._...“.. . . .q__.#. " ...__a et ')
by t.__.-. __.." . o AL S N X
= et ) i T
- e 4 s, " “..m
= N .o ol o & . 1
e ._ L v
x M o . . L -
5 o EE 3
e = - P . .1.-.. - .-.". N - [ .l.-. ..
x T i . 1l » » i 1 - o ) . s
el - - ] T LA e e
ok = E s - - ¥ - ) B o I o . C e e
Ly _-..r.r- rh . .- . ' B e ] .y -..._ln. .1.....-.-._-..-..!..-....-_.-.-‘!.-.__.‘_ » 1.1-l-.l.-_1.-r .
& X '] . Ly - v
o) TN . E . . a. U - g Lo h-. .
b 4 ] E - o ) ‘A a'm I.-.
N .-.__|.1 .Iu . . - - ..-...-.-.{...IT. . ....” I..I..r._1. ..._..I. . L
Hm .Tn-. l.-l . . . . P .1”1 .._.__.. ..”I.
0 B . . LR -
o) 2 e 2
pde = e N r (SN
H.tn.._.”. e _l"“-”. .. .”1" .
”l H.._H... ’ " ) ".._H.. " ._I; Lt
m..ml I.H-H F- . - . H ”.._.”1 .._.“... .
“”l H.qn_. A T . A ..l.
w - . L. . i -5
"__“I l....11“. ' . ! .-...___-. ..r....
g i r o & » O ]
..n .-......._- " " . g LR -.r.'; .
. -u.,“.u““ . A A . .." .
- . = i .
vmi .......n.w r g L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s
_...H.-.n.._-l. . . . - . L S S P
oL I .-_-T........_.._uu.. s g T T L I I A i R A A -.-__ﬁ
iy DI R L _U. T I e ke ke e e il il e ol e kel ..r i ke ol e e e kel e i i e e ke el e e b e A A A A A A AR e e e e e e e e e e e e e e e e e e e T et e e e T .

.._q

Sep. 27, 2011

T

" et
i
e

+

¥

L]

L] .-I‘*"

o
W

. . 1y
' ._..._..ln_.._ -..-.. : ’ o L ._-._..... .._. ! ; :TH
. P | [ R A o e ] L) 4 2
" L-_” N . -.....__r m” ...tu.r”._-“_-hr“-!.v.ﬁ.ﬁ...”l" ....”___..._.Hr-_ ..._ e T, o d “Hv
L . J Rl R St R L oL
x Y r I a b i m i LJ iy il 5 I i . ko £ LA
R 2 : R %, XTI L
L ' ! . - u atul gty e ) .. L. . omimts e
- ) - : P .._.-.# Wy .-...”.-.__..:“___..-____-_“"_._....___f 1-_1___..:. LIRE . . - ﬁlﬂ B BJ-‘._. R
.ol L S [ r | N ] IMW.H”#.. _-... . PR ...1.. R . S (™ 1 .LI.H.I.‘%.
- - YR .. of o ; * - A L - .ﬂn o
= 2 L ._._... o ] -_!.r-_.._ ; oy -t -.J .-n_ ._...-.4 - . . .u...l'. - 1 H.... ._-_.
; . E RN { " / o " ) o Hm.\x.
. . R e o a ! - AL A LA e . —_ R I . b, o B
: . LR P R ! : . W ) '] H.A._I
ko - R N ﬂf.._a K] k _. -i_j“1-"”#|l w C oy . . AR
e .. el l-_ ........ N k I e . o " .
. . . .4 “.- 1“ . . ”IH....H l". . V. k. “.-.l l.l.-.l .I-. B 1.”.__“|I. - 5 ."vl.l.”:.“l.l.tm"" ..... . ) 'i. ] “"...“i I . ¥y -
i SRR % SR s SR Bl L R C L SN o SR 0 o e
......._ .._r - .ﬂ. . r i .._“ .“v at. . .r“..__.___ “___ . X .-_H.-_"-.:__-Ht"....-_ g ......” " “._-.-_“ .___._..H.-_.__. A e ....“...r“._..__t:._.! P! . x .._ .._. wEE T ..___r. _._“_._-n._l.-___
.H . . e r 1 .4 ) - s "y o [ = W e e ] 2 = e .il......-.l. k "t . = = e “ur A I e l.i.
e . . L . ™ 3’ - et A .-.l I.r ¥ L T ..1.r.r.-. o™ L K I-.-_.-_.__l.-_....._ ; = ) . . r .t - .
. X . ll. g : “_! S O ) ..-.l"...:.' = .....rl.-..-_x.. ..J_i. .-.- v et ] Tull.lf-..-.
e . .-l_-ll.-.. ) . ”-.._. gt gagd ...“ .”u_. ”._ y ” l.I.-.-.”.-....i.‘ b -y ” AR " t”.l“l“l.—..”.—..””" ................... .
. . . - S - v EalN N : LN W) e B EREE- - - 1 - - 0. e e e e e e e e e
- i o T A A ey ' I._-“M. re wll - O e T R o T
. .l" / " ..-. ) ' .-l__.l....l..l- " .H ‘.” ) }.# JL .l.l".lh..-.'.-.l“l"il_
e I ..h_a.... = ._.h B b “.l-_ St A e
N - b A A x i A N Lo A
. .._.'_....._“-_. .u.r.ru l"m.w .......... i “_ e o -y n.___l“””.-_- .-.-_” iy
. - . I”.I.-,._.l...l. . ..__l .__.i-. u_”.‘" ..... . __ _.-_ . f. b | L“ 3 .-.l.-_.!ll. .k-.l.-. L T
I N 2 S o B R I R x> v N T T " 2o 2 i b, P L 2 et ol - T
A o r B u.-.ﬂ x . ] k i.ll...'."'._ri}.:.._. .
d ....-.1 L ] »
» )

T
X B ¥
A
T E
gl gl
oy
x -;.l,_
%
T
-.l‘
A
-

R o 5
. A ' I
o W ) ﬁt........-.““ u .”.__._.. w;..

Tt

L
& & B X M i
) u.a._..v._. B X L) el ¥ .4.-. o
" e _-_...| W t”.-._-.! iy lﬂ_.__ ._-_._-_ __.__r..._-.t...-_ _-_ri gt N W N ML
o AL E.) Fatatat l.-..-. * Ii._-. ot L ll.-..-..-..-.ll_ .-......-. i o l - .__....I Ay

e

Al el el el A e el e A e et e e el M A el el el el A AT R e e T A e T a”

LN R R SR M e RE R ey r_.LE- ot b et ..,..._,. o ..,......__.1.._...___.1.._, RO RN, L_L._.__fi. B .“.__..-.,.}t__.

o ..___....__._ e W ___._“.__._s-_..- e

.l'

.

1

v

.
R
AT 8

e "
i A

RN

ol i

W e e e e L bl .:...__..:...-..___:..-..-.i.__...-..l.:...__..:...-

AL p e

:;
%

U.S. Patent



U.S. Patent Sep. 27, 2011 Sheet 3 of 15 US 8,026,717 B1

oy 10




U.S. Patent Sep. 27, 2011 Sheet 4 of 15 US 8,026,717 B1

66

|

|36

|1

AP

76

HG. 10 (e

=
Qo
(s
)
N
R

|30

I
/

| IIIJU‘

&2
IW:.L* '
&

T
G
o
Cr



U.S. Patent Sep. 27, 2011 Sheet 5 of 15 US 8,026,717 B1

i 3 B § ¢
Sk
OW ¢
g~ S
8
@'
I
AL
/
g



17 B1
026,7

US 8.

Sheet 6 of 15

1

27,201

Sep.

t

Paten

U.S.

JTA




U.S. Patent Sep. 27, 2011 Sheet 7 of 15 US 8,026,717 B1

FIG. 13

HG. 13(B)

HG (3@




U.S. Patent Sep. 27, 2011 Sheet 8 of 15 US 8,026,717 B1

FIG. %



US 8,026,717 B1

Sheet 9 of 15

Sep. 27, 2011

U.S. Patent

Q&

Sl 9O

xlxxxxxxxx

...... XXXXXX

. seTEEEET $ $ EpEaey O deesliaas e eSyesessas




U.S. Patent Sep. 27, 2011 Sheet 10 of 15 US 8,026,717 B1

XKXXXXXXXXX




US 8,026,717 B1

Sheet 11 of 15

Sep. 27, 2011

U.S. Patent

76/

e 94

Qb




US 8,026,717 B1

Sheet 12 of 15

Sep. 27, 2011

U.S. Patent

TQEC

Q0T




US 8,026,717 B1

Sheet 13 of 15

Sep. 27, 2011

U.S. Patent

jul v

u
—“
I

ore—r |

R

P
R v k' p
. -
r




U.S. Patent Sep. 27, 2011 Sheet 14 of 15 US 8,026,717 B1

9
3 s



US 8,026,717 B1

Sheet 15 of 15

Sep. 27, 2011

U.S. Patent

o

L

=
”_

o

——

H1e



US 8,026,717 Bl

1
WALL STUD DETECTOR AND MAGNET

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application No. 61/009,019 filed Dec. 20, 2007 and 1s
incorporated herein by reference 1n 1ts entirety.

FIELD AND BACKGROUND OF THE
INVENTION

This invention relates generally to a wall stud detector and
magnet. The wall stud detector and magnet may operate as a
locator and marker for metal studs in walls or beams or the
like. More specifically, the mvention 1s directed towards a
device which can be used on a wall or other relevant surtface,
and which can, through the use of magnets, identily and
locate metal objects, such as screws, nails, tacks or the like, 1n
the wall which are used to secure wooden beams 1n the fram-
ing of walls and other structures. Further, the invention relates
to magnetic markers which can be magnetically held on a wall
at an area of a nail, screw or the like, for the purposes of
marking a spot, or securing an object to the wall. Such an
object will typically comprise relatively light objects such as
paper, photographs or the like. However, where stronger mag-
nets are used, this may facilitate the ability for the wall stud
locator and marker of the invention to hold heavier objects.
Such heavier objects may include, but are not limited to,
chains, lights, levels and the like.

SUMMARY OF THE INVENTION

According to one aspect of the invention, there 1s provided
a wall stud detector comprising: a housing having a surface
for moving over a substrate and a recess in the surface extend-
ing into the housing; and a target comprising an outer casing
and a magnet located 1n the outer casing, the outer casing
comprising a central enclosure for the magnet and an outer
peripheral portion, the outer peripheral portion of the target
being spaced from the outer peripheral portion of an adjacent
target when the target and the adjacent target are stacked with
respect to each other.

Preferably, the target has an upper component and a lower
component, the upper component having a cup shaped por-
tion and a disc shaped portion extending outwardly from the
cup shaped portion, the lower component having a cup shaped
portion and a disc shaped portion extending outwardly from
the cup shaped portion, the cup shaped portion of the upper
component being adjacent the cup shaped portion of the lower
component so as to form the central enclosure, and the disc
shaped portion of the upper component and the disc shaped
portion of the lower component forming the peripheral por-
tion.

In one embodiment, the peripheral portion of the target has
at least one aperture formed therein, preferably in the form of
a slot. Further, the target may have a projection thereon for
connecting an object to the target. A hook member may be
provided for receipt within the aperture in the peripheral
portion, the hook member further comprising a fastening
portion for holding an object.

Preferably, the central enclosure has a thickness approxi-
mately three times the thickness of the peripheral portion. The
target may be generally of circular shape and the peripheral
portion extends outwardly from the approximate center of the
central enclosure, the peripheral portion having a diameter
approximately twice the diameter of the central enclosure.
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In one embodiment, the recess 1n the surface of the housing,
1s configured so that a target contained in the recess will
remain in the recess when magnetically attracted to a stud in
the wall. In a different embodiment, the recess 1n the surtace
of the housing 1s configured so that a target contained in the
recess will be discharged from the recess and the housing
when magnetically attracted to a stud 1n the wall. The housing
may further comprise a small metal holder which magneti-
cally attracts the target when the target 1s 1n the recess to keep

the target from falling out of the recess.

In one form, the wall stud detector further comprises levels
for identitying the vertical and horizontal orientation of the
housing, and a laser beam source, a power source for the laser
beam source and a switch for activating and deactivating the
laser beam source.

In one embodiment, the housing further comprises a small
metal holder which magnetically attracts the target when the
target 1s 1n the recess to keep the target from falling out of the
recess, and the housing 1s configured so that a target contained
in the recess will remain in the recess when magnetically
attracted to a stud 1n the wall.

Preferably, at least one storage compartment 1s located 1n
the housing for storing targets. The storage compartment has
a door at an access opening to the storage compartment to
open and close access to the storage compartment.

The wall stud detector may further comprise a chain or
plumb line which can be suspended from the target when
magnetically attracted to a stud in the wall.

In one embodiment, the recess 1s dimensioned so that the
target can move therein between a first position in which the
target 1s stored in the recess and a second position in which the
target 1s magnetically attracted to a stud 1n the wall, the target
making a striking sound as 1t strikes the substrate when mov-
ing from the first position to the second position, thereby
alerting the user that a stud has been located.

A target container for holding and storing a plurality of
targets may be provided. The target container may comprise
a tubular member having an open end for recerving and dis-
pensing targets, the open end having a tlange adjacent thereto,
the flange being dimensioned so as to recerve the outer
peripheral portion of the target thereunder so that the targets
are received and dispensed into the target container approxi-
mately normal to the axis of the container.

According to another aspect of the invention, there 1s pro-
vided a target for use with a wall stud detector, the target
comprising an outer casing and a magnet located 1n the outer
casing, the outer casing comprising a central enclosure for the
magnet and an outer peripheral portion, the outer peripheral
portion of the target being spaced from the outer peripheral
portion of an adjacent target when the target and the adjacent
target are stacked with respect to each other.

According to the invention, there 1s provided a device for
identifving and locating the position of metal objects behind
or 1n a wall using a magnet, and dispensing a magnet on the
wall so that it will remain on the wall through magnetic
attraction to the metal object.

Preferably, the device of the invention comprises a housing,
which carries the magnet 1n a releasable manner, the housing
being especially adapted to slide over a wall and discharge the
magnet from the housing when a metal object 1s detected or
attracts the magnet in the housing, the discharged magnet
being held on the wall at the area of the metal object by virtue
of the magnetic force therebetween.

Further, 1n accordance with the invention, there 1s provided
a device including a storage container for a storing plurality of
magnets, whereby the magnets can be removed from the
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storage container when needed and placed 1n the housing for
attachment to the wall, and thereafter replaced back 1n the
storage container after use.

In accordance with another aspect of the invention, there 1s
provided a magnet for use with a wall stud detector, the
magnet being configured and shaped for easy handling.
Often, magnets used 1n this context may have a fairly strong
magnetic force, making them difficult to separate from each
other and also raising the possibility of pinching the user
when the magnet 1s adjacent another magnet or a metal object.
The magnet 1n accordance with the mvention may have a
central portion and a ringed at least partially outer portion so
that spaces are created between the magnet and other objects
to which the magnet 1s attached. The spaces so created will
make 1t easier to grasp and handle the magnet and also prevent
or reduce any pinching caused by the magnet.

Detecting metal objects 1n the framework of a wall, or studs
behind a wall, 1s well-known, and many different types of
devices have been developed for this purpose. Typically, 1n a
popular method of building construction, a house, office or
other type of structure 1s framed using vertical, horizontal and
sometimes diagonally located wooden beams, all attached to
cach other to form a sturdy frame for supporting an outer and
in inner wall. These wooden framing members are typically
connected to each other with screws or nails at predetermined
intervals, according to a specific pattern. Once the frame has
been constructed, sheet material comprising the walls 1s
placed thereover, and the frame, as well as the screws, nails
and other hardware material, 1s completely hidden from view.

It sometimes becomes necessary to determine exactly
where the frame or wood beams are positioned behind a wall.
This may be necessary for the purposes of securing heavy
objects to the wall, since 1t 1s desirable to place a screw, plug
or other attachment mechanism directly into the wooden
frame, as opposed to merely the sheet wall, which often lacks
the requisite strength for supporting heavy objects. As such,
different stud locators have been developed for this purpose.
Of course, finding a stud or nail in the frame 1dentifies the
position of the frame itself, hence the need to locate such
studs.

In one aspect, the present invention provides a mechanism
not only for determining the precise location of a frame mem-
ber behind the wall, by magnetically locating metal objects
used to construct the frame, but also provides markers which
can be attached to the wall, the markers being 1n the form of
magnets. These markers have many functions, including
locating a metal object and holding 1ts identified position for
later use, or just attaching in a releasable manner objects, such
as photographs, notes, or many other types objects to the wall.
Of course, the nature of the object which can be held against
the wall 1n accordance with the mvention will typically be
lighter, but increased weight can be supported depending
upon the strength of the magnets which may be used, as well
as the precise location and size of the metal objects within the
wooden frame.

Preferably, the present invention 1s constructed so that a
small metal object 1s placed 1n the housing near the surface for
keeping a magnet to be dispensed 1n position on the surface
prior to discharge thereof. The small metal object 1s prefer-
ably selected so that 1t 1s large enough to keep the magnet 1n
the housing but will not otherwise interfere with the location
of a stud and the discharge of a magnet from the housing, as
will be described.

A magnet 1s preferably located for dispensing on the sur-
face of the housing. The magnet preferably has a substantially
non-scratching covering over at least a portion of its surface.
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Further, a plurality of magnets may be provided, and at least
some of the magnets may be color-coded.

Preferably, the stud detector and magnet for locating and
marking a stud further comprises a storage container, the
storage container being adapted to contain a plurality of mag-
nets which can be removed therefrom and placed on the
surface or other portion of the housing. The storage container
may generally be of tubular shape, and may comprise a cover
movable between an open position wherein magnets can be
accessed, and a closed position where the magnets are sealed
therein. In one embodiment, the cover of the storage container
contains a small magnetic object therein, wherein opening of
the cover has the effect of moving the small magnetic object
so as to dispense a magnet adjacent the cover within the
container.

Preferably, spacer members are provided to suitably space
the housing from the wall surface or substrate. The spacer
members may be covered, at least in part, with a non-scratch-
ing or non-abrasive material, so as to prevent or reduce
scratching or damage by the housing to the substrate. The
spacer members may comprise an elongate projection along
cach edge of the housing extending beyond the surface, the
clongate projections forming an open channel therebetween.
Alternatively, the spacer members may comprise a plurality
of legs on the housing extending beyond the surface, the legs
defining an open channel therebetween.

The stud detector for locating and marking studs i1n a wall
may also comprise a storage area for a pencil or other writing
maternal or implement, as well as a slot or other guide mecha-
nism whereby the pencil can be used 1n association with the
locating and marking device to mark on the wall with a dot or
other symbol the location at which a metal fastener has been
detected. The housing itself may be comprised of a transpar-
ent, or partially transparent material, to help the user 1n deter-
mining exactly where a metal fastener, or a wooden beam, 1s
located, so that an opaque housing does not obstruct or cover
the detected stud position.

In addition, magnets of different size and strengths may be
provided. For example, a stronger magnet may be used for the
purposes ol detecting and establishing the presence and loca-
tion ol a metal fastener 1n a wall. Once this has been found, a
magnet of lesser strength can be used to replace the magnet of
stronger force since 1t can already be seen where the metal
fastener or stud 1s located. This 1s useful where a user desires
to find a number of metal markers or fasteners in a wall, and
these can be quickly located with a stronger magnet, but
identified on a more permanent basis with a smaller magnet or
one of lesser strength. For marking purposes, many or some
of the magnets may be color-coded, or have other markings or
graphics thereon. Further, the surface of the magnet may be
treated at some point to enable the user to write on the magnet.
The writing may be permanent, or such that it can be easily
erased or washed off. Marking the magnet with written infor-
mation may be useful for certain projects 1n order to provide
guidance as to what should be installed or mounted at a
particular point where the fastener or wood beam has been
found. The magnets may also be shaped differently or have
varying profiles or surface texture to achieve the same pur-
pose.

The wall stud detector of the invention may also come as a
kit, comprising the stud detector for locating a stud and mark-
ing its position, as well as the storage container for magnets.
These may, 1n some way, be attachable to each other so that
they can be stored without becoming separated from each
other and/or lost. In one pretferred form, if the storage con-
tainer and housing are attached to each other, the method of
attachment 1s one which allows these parts to be released from
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cach other while the housing 1s operating to locate magnetic
fasteners, and then subsequently reattached for the purposes
of storing the device as a whole or a unait.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows a series of magnets 1n accordance with the
invention in stacked formation;

FIG. 2 shows a break open view of the magnet 1n accor-
dance with the invention;

FIG. 3 shows a top view of the magnet 1n accordance with
the 1invention;

FI1G. 4 shows a side of a single magnet 1n accordance with
the present invention;

FIG. 5 shows a top view of a housing for a magnet in
accordance with the present invention;

FI1G. 6 shows a side of the housing as shown in FIG. 5 of the
drawings;

FI1G. 7 1s an end view of the housing shown in FIG. 5 of the
drawings;

FIG. 8 1s a bottom view of the housing shown 1n FIG. 5 of
the drawings;

FIGS. 9(a), 9(b) and 9(c) are a top and side views respec-
tively of a stud detector and magnet, including a level and
laser beam:;

FIGS. 10(a) and 10(b) are top and bottom views of a target
holder 1n accordance with another aspect of the invention;

FIGS. 11(a) and 11(b) are perspective views of a target
holder 1n accordance with a further embodiment of the 1nven-
tion;

FIGS. 12(a) and 12(d) are front and rear views of the target
holder shown 1n FIGS. 11(a) and 11(») of the drawings;

FIGS. 13(a), 13(b) and 13(c¢) are front and rear perspective
views ol a target holder with target in accordance with a
turther aspect of the invention;

FI1G. 14 of the drawings shows a target holder of the inven-
tion, when placed on a wall or substrate;

FIGS. 15 and 16 show a note or card being held in position
by a target of the invention, FIG. 16 being a detail ol FIG. 15;

FIGS.17(a) and 17(b) are front and side views respectively
of a target holder with target on a wall;

FIGS. 18(a) and 18(b) are front and side views of the wall
with targets attached thereto;

FIGS. 19(a) and 19(b) show a target holder in accordance
with the imvention including a laser beam; and

FIGS. 20(a) and 20(d) 1s a perspective view and a cross-
sectional view respectively through a target container in
accordance with the imvention.

DETAILED DESCRIPTION OF THE INVENTION

With reference to FIG. 1 of the drawings, there 1s shown 1n
stacked formation four targets 12 1n side view. From FIG. 2 of
the drawings, 1t will be seen that each target 12 comprises an
upper cover 14, a lower cover 16, and a magnet 18. The upper
cover 14 has a central cavity 20, and, a circular rim 22. The
lower cover 16 has a central cavity 24 and a circular rim 26. In
cach of the nnms 22 and 26, there are formed three elongate
slots 28.

In use, the magnet 18 1s placed 1n the cavity 24 of lower
cover 16, and the upper cover 16 1s placed over the lower
cover 16 so that the magnet 18 1s also contained within the
cavity 20. The two cavities 20 and 24 join to form a closed
housing for the magnet 18. The rnms 22 and 26 overlie and
correspond with each other, and the slots 28 in the upper cover
14 register with the slots 1n the lower cover 16. The upper
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cover 14 and lower cover 16 are fastened together, such as by
welding, glue or any other means that will ensure that they
remain {ixed together, and the magnet 18 1s snugly accom-
modated within the housing formed by the cavities 20 and 24.

FIG. 3 of the drawings shows a top view of the target 12,
while FIG. 4 shows a side view of a single target 12.

It will be seen from FIG. 1 that, when a stack of targets 12
are placed one above the other, a space 34 1s formed between
the ring 36 of one target 12, and the ring 36 of an adjacent
target 12. The space 34 1s sulliciently large so that the user’s
finger can be inserted in the space 34 to pry targets 12 apart
from each other, when 1n the stacked position. The shape and
configuration of the target 12 illustrated 1n FIGS. 1 to 4 of the
drawings thus facilitate their comfortable handling, making 1t
casier to grasp them and reducing the potential for pinching of
the user’s skin, which may occur between magnets not so
constructed, especially magnets which have stronger mag-
netic forces.

FIGS. 5 to 8 show various views of a target holder 50 1n
accordance with one aspect of the present invention. The
target holder 50 comprises a target housing 32 having side
walls 54 and 56, and end walls 58 and 60.

As will be seen 1n FIG. 5 of the drawings, which 1s a top
view of the target holder 50, the target holder 50 has a first
channel 64 and a second channel 66. Near the top side 70 of
the target holder 50, and 1n the channels 64 and 66, there are
two levels 74 and 76 respectively. The level 74 formed 1n the
channel 64 1s a aligned with the longitudinal axis of the target
holder, while the level 76 formed 1n the channel 66 1s at a 90
degree angle relative to the level 74. The orientation of the
levels 74 and 76 thus provides the user with level indications
in both the vertical and horizontal planes.

In FIG. 8 there 1s shown a bottom view of the target holder
50, and each of the channels 64 and 66 has therein a cross
piece 80 and 82. The cross pieces 80 and 82 have at the
approximate center thereof an aperture 84, and formed 1n the
aperture there 1s a small metal holder 86, embedded 1n the
aperture 84 so as to be retained therein.

On each side of the target holder 50, there 1s a soft material
90, so that when the target holder 50 slides over a wall or other
substrate surface, 1t will not scratch or mark such surface.

In FIG. § of the drawings, 1t will be seen that the target
holder 50 has three storage areas 94, 96 and 98, which are able
to rece1ve and hold targets 12, of the type seen, for example,
in FIGS. 1 to 4 of the drawings, so that additional targets 12
can be conveniently stored within the target holder 50 until
they are needed.

In use, targets 12 are mserted 1n the first channel 64 and/or
second channel 66. The position of the cross piece 80 or 82 1s
such that the target 12 will be fully received 1n the channel 64,
and not project outwardly from the channel 64, 1n 1ts ready-
to-apply position. The metal holder 86 will be magnetically
attracted to the magnet within the target 12, and this will have
the effect of maintaining the target 12 within the channel 64
until needed.

With reference to FIGS. 9(a), 9(b) and 9(c) of the drawings,
there 1s shown a target holder 100 1n accordance with another
aspect of the invention. The target holder 100 in FIG. 9(a)
shows a top view, including a housing 102, and the recess 104
in the housing 102 for receiving a target 106. The target 106
may be configured in a manner described with respect to
FIGS. 1 to 4 of the drawings. In the top portion of the recess
104, there may be one or more metal holders 108, and three as
shown in FIGS. 9(b) and 9(c), which engage the magnet in the
target 106 so as to keep 1t within the recess 104.

On the top surface 110 of the target holder 100, there 1s
provided a level assembly 112, comprising levels 114 and
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116, atright angles to each other so as to provide the user with
indications of level in both the vertical and the horizontal
planes.

The target holder 100 further comprises a laser light 120,
operated by a switch 122. The target holder 100 can be placed
in the level position with respect to the vertical and horizontal
planes, as determined by the level assembly 112, and 1n this
position, the laser 120 activated or switched on by the switch
122, so as to provide a beam of light in the desired direction.
This will assist the user 1n any task which requires such a
guide light to identify a horizontal or vertical (or other) plane.

In use, the target holder 100 with the target 106 may be
moved over a substrate with studs therein, such as a framed
wall. When a metal stud 1s detected 1n the wall, the target 106
will become magnetically attached to this metal stud. The
target 106 will thus be held against the substrate, and will hold
the target holder 100 with 1t when it 1s 1in the recess. Thus, the
target 106 forms the link or connector between the stud 1n the
wall and the metal holder 108, so as to keep the target holder
100 temporarily affixed to the substrate. The target holder
itself can be rotated and moved until 1n the desired vertical
and horizontal orientation, and the laser 120 may then be

switched on using switch 122, so as to provide a beam of light,
as required by the user.

In FIGS. 10(a) and 10(5) of the drawings, there 1s shown
top and bottom views respectively of a target 1n accordance
with another embodiment of the invention. Where feasible,
similar reference numerals for corresponding parts have been
used in these Figures, as were used 1n FIGS. 5 to 8. It will be
seen that the target holder 130 1n FIGS. 10(a) and 10(b) has a
central storage compartment 132 1n which 1s located three
targets 134. This 1s 1 addition to the lateral compartments

134 and 136 which may also be used for storage purposes.
With reference to FIGS. 11(a) and 11(b) of the drawings,

FIG. 11(a) shows a front perspective view, and FIG. 11(b)
shows a bottom perspective view, ol a target holder 140 1n
accordance with the mvention. FIG. 11(a) shows three stor-
age areas 142, 144 and 146 for targets to be stored, 1n addition
to those which are positioned 1n the channels 64 and 66. FIG.
11(b) shows targets 148 and 150, located in the channels.
Further, FIG. 11(b) also shows clearly the soft material 90
placed on the target holder to prevent scratching of damage to
the substrate over which 1t 1s moved.

In FI1G. 13(a) of the drawings, there 1s shown a front per-
spective view of a target holder 160 1n accordance with one
aspect of the present invention. FIGS. 13(5) and 13(c¢) show
the bottom perspective view of the target holder 160, includ-
ing a target storage arca 162. The target storage area 162 has
on one side thereof a door 164 with a small slot 166 1n the
door, 1n order to comfemently open and close it. FIG. 13())
shows the door 164 in the closed position, while FIG. 13(c¢)
shows the same door 164 in the open position, providing
access to the stored targets 168, which may be placed within
the storage area 162.

With reference to FIG. 14 of the drawings, there 1s shown
a target holder 170 1including a compartment 172 containing
three targets 174.

With reference to FIG. 15 of the drawings, there 1s shown
a wall 180 which 1s fixed on a frame 182. A stud (not shown)
has been located 1n the frame 182, and a target 184 magneti-
cally affixed to the wall 180 by virtue of the magnetic attrac-
tion between the magnet 1n the target 184 and the stud in the
wall 180. A card, note or other material 186 1s pinned to the
wall 180 between the target 184 and the wall 180, offering a
temporary note or reminder or display of the note 186 as
desired by the user.
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With reference to FIGS. 17 and 18 of the drawings, there 1s
shown a wall sheet 190 attached to a wooden beam 192 by
means of nails 194 and 196. In FIGS. 17(a) and 17(b), the
target holder 198 1s moved up and down the wall, and a target
200 1s dispensed at nail 194, and another target 202 dispensed
at nail 196 when the target holder 198 1s moved down the
wooden beam 192. As shown 1n FIGS. 18(a) and 18(d) of the
drawings, the targets 200 and 202 have small projections 204,
and a chain 206 1s attached to the projection 204 on the target
200, as well as that on the target 202. The chain 206, which
may hang freely, such as a plumb line, from target 200 will be
attached to both targets 200 and 202, provides information as
to the vertical plane though which the nails 194 and 196 are
located.

With reference to FIGS. 19(a) and 19(d) of the drawings,
there 1s shown a wall 210 affixed to a wooden beam 212 by
means of nails 214 and 216. A target holder 218, similar in
construction and form to that shown i FIGS. 9(a), 9(b) and
9(c) of the drawings, locates the nails 214 and 216 respec-
tively, at which point targets 220 and 222 are magnetically
attracted. The target 220, as seen 1 FIGS. 19(a) and 19()),
holds the target holder 218 against the wall 210. The target
holder 218 has a level so that 1ts horizontal and vertical
position can be adjusted. When in the desired position, a laser
beam 224 is directed from a laser source 226, the laser beam
224 being switched on and off by switch 228. In this embodi-
ment, therefore, a light beam 1s used to 1dentify a vertical or
horizontal plane through which the nail 214 passes.

It will be seen that the target 220 1n these FIGS. 19(a) and
19(b), as well as all the other figures, includes the slots as
described with respect to FIGS. 1 to 4 of the drawings. The
slots can be used to attach items, either by string, hooks or
other connection mechanisms so that such items may be
attached or suspended from the target 220. Thus, the target
220 may 1tself be a holder of a large variety of i1tems and
objects which are directly threaded to the slots, or have a hook
attached to both the slot and the object.

With reference to FIGS. 20(a) and 20(b) of the drawings,
there 1s shown a container 240, generally cylindrical 1n shape.
The container 240 defines therein a space 242 having a diam-
eter just slightly larger than the targets. A series of targets 244
are located within the container 240. The upper end 246 of the
container 240 has an opening 248, the opening 248 being
bordered by a flange 250. The opening 248 1s slightly larger
than the diameter of the housmg 252 of the target, but smaller
than the outer diameter of the ring 254. As best seen 1n FIG.
20(a) of the drawings, a target 244 1s slid into the container
240 at the top, such that the ring 244 1s below the flanges. In
this way, 1t will be recerved 1n the container 240. Additional
targets are inserted 1n the container by pushing the top target
down, and inserting the next target 1n a similar manner. A
spring 256 1s formed in the container, and urges the targets
upwardly so that they can be easily ready for dispensing 1n a
reverse mechanism to that in which they are inserted.

The stud detector of the invention, as illustrated in the
drawings, thus generally consists of a holder and one or more
magnetic targets. One purpose of the holder 1s to sustain or
hold the magnetic target inside one or more of the cavities
formed in the holder, which are designed to be of round or
square or rectangular shape. Each of the cavities may be
closed on all sides or open from one side or multiple sides and

when the target or targets are loaded 1n the holder, they can be
hidden or visible from outside.

When the holder surface 1s 1n contact with a holder base
there 1s a specific space which 1s created between the target
and the substrate, which will typically be a wall or dry wall
sheet rock, or wood panel. At the point of attraction with any
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metal object 1n the substrate, the target will start to move out
of the cavity 1n the holder toward the metal object 1n the
substrate and this movement will create a mechanical sound
ol hitting the metal or other object and then coming back to
the original location in the cavity once the sweeping motion
takes the holder away from metal object.

The holder can have a triggering mechamism with a power
source and a visual colored or plain light or a mechanical
indicator and/or sound buzzer to indicate the target disengag-
ing or engaging the holder at the point of being attracted to the
metal object.

One or more sides of an outer frame of the housing can have
a point with a hole 1n 1t to be used as plumb bob or it may have
a laser pointing device or a self leveling pointer. The target
may have a magnet with a protective outer shell constituted
from some form of plastic or polymer or rubber or the like.
The target can be round or square or rectangle. The target can
be of any size. Further, the target can be any weight.

The target can have a recessed or thinner outer ring or
flange, or portion thereot, that 1s substantially thinner than the
center portion thickness of the target. This will create a con-
venient space between adjacent magnets or targets which are
stacked or mounted on a surface so that an object or a finger
1s readily able to pry the target apart from an adjacent target or
other object. It has the effect of creating a holding surface to
hold the target.

The target may have one or more holes of selected shape in
the outer ring or arecessed groove. The target may have a light
or a laser pointing device or a level mounted on it or it can use
paper or other material to have writing or instructions printed
on 1t. In another embodiment, it can be made of glow-1n-the-

dark material, or coated with a some substance that can have
such effect.

The target preferably has a multipurpose use, such as for
inndges and any magnetic surfaces. The shape of the target
will help to have a good grip to remove 1t easily from mag-
netic surfaces.

In accordance with the invention, there 1s provide a magnet
or target for use with a housing wherein the magnet has a
central portion which is thicker than the periphery thereof so
form spaces between stacked magnets. This facilitates sepa-
rating the magnets without the magnets pinching.

The peripheral portion has one or more holes for, for
example, string or twine, which can be tied thereto to suspend
objects from the magnet.

The invention 1s not limited to the precise details, but many
variations may be made within the scope of the invention. The
housing may be of any suitable shape, and may have recesses
or handles to facilitate the user holding the housing and mov-
ing 1t over a wall. Instead of the continuous legs 40 and 42,
there may just be four cylindrical (or other shaped) legs at
cach corner, or along the lower surface. This would serve the
purpose of keeping the magnets held close to the wall, but
allow movement of the housing not only in one plane, but 1n
the horizontal and vertical plane as well, since the discharge
magnet would be able to pass through passages nearly all
around the housing.

The invention claimed 1is:

1. A wall stud detector comprising;:

a housing having a surface for moving over a substrate and
a recess 1n the surface extending into the housing;

a target comprising an outer casing and a magnet located in
the outer casing, the outer casing comprising a central
enclosure for the magnet and an outer peripheral portion,
the outer peripheral portion of the target being spaced
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from the outer peripheral portion of an adjacent target
when the target and the adjacent target are stacked with
respect to each other.

2. A wall stud detector as claimed 1n claim 1 wherein the
target has an upper component and a lower component, the
upper component having a cup shaped portion and a disc
shaped portion extending outwardly from the cup shaped
portion, the lower component having a cup shaped portion
and a disc shaped portion extending outwardly from the cup
shaped portion, the cup shaped portion of the upper compo-
nent being adjacent the cup shaped portion of the lower com-
ponent so as to form the central enclosure, and the disc shaped
portion of the upper component and the disc shaped portion of
the lower component forming the peripheral portion.

3. A wall stud detector as claimed in claim 1 wherein the
peripheral portion of the target has at least one aperture
formed therein.

4. A wall stud detector as claimed 1n claim 3 wherein the
aperture 1s a slot and three slots are formed 1n the peripheral
portion.

5. A wall stud detector as claimed 1n claim 1 wherein the
target has a projection thereon for connecting an object to the
target.

6. A wall stud detector as claimed 1n claim 3 further com-
prising a hook member for receipt within the aperture 1n the
peripheral portion, the hook member further comprising a
fastening portion for holding an object.

7. A wall stud detector as claimed in claim 1 wherein the
central enclosure has a thickness approximately three times
the thickness of the peripheral portion.

8. A wall stud detector as claimed in claim 1 wherein the
target 1s generally of circular shape and the peripheral portion
extends outwardly from the approximate center of the central
enclosure, the peripheral portion having a diameter approxi-
mately twice the diameter of the central enclosure.

9. A wall stud detector as claimed 1n claim 1 wherein the
recess 1n the surface of the housing i1s configured so that a
target contained 1n the recess will remain 1n the recess when
magnetically attracted to a stud 1n the wall.

10. A wall stud detector as claimed 1n claim 1 wherein the
recess 1n the surface of the housing 1s configured so that a
target contained in the recess will be discharged from the
recess and the housing when magnetically attracted to a stud

in the wall.

11. A wall stud detector as claimed 1n claim 1 wherein the
housing further comprises a small metal holder which mag-
netically attracts the target when the target 1s 1n the recess to
keep the target from falling out of the recess.

12. A wall stud detector as claimed 1n claim 1 further
comprising levels for identitying the vertical and horizontal
orientation of the housing.

13. A wall stud detector as claimed in claim 1 further
comprising a laser beam source, a power source for the laser
beam source and a switch for activating and deactivating the
laser beam source.

14. A wall stud detector as claimed in claim 13 wherein the
housing further comprises a small metal holder which mag-
netically attracts the target when the target 1s 1n the recess to
keep the target from falling out of the recess, and the housing
1s configured so that a target contained in the recess will
remain in the recess when magnetically attracted to a stud in
the wall.

15. A wall stud detector as claimed 1n claim 1 further
comprising at least one storage compartment in the housing
for storing targets.
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16. A wall stud detector as claimed 1n claim 15 wherein the
storage compartment has a door at an access opening to the
storage compartment to open and close access to the storage
compartment.

17. A wall stud detector as claimed in claim 1 further
comprising a soit fabric on the surface of the housing to
prevent or reduce marking or other damage to the substrate.

18. A wall stud detector as claimed in claim 1 further

comprising a chain or plumb line which can be suspended 10

from the target when magnetically attracted to a stud in the
wall.

19. A wall stud detector as claimed 1n claim 9 wherein the
recess 1s dimensioned so that the target can move therein
between a first position 1 which the target 1s stored 1n the
recess and a second position 1n which the target 1s magneti-
cally attracted to a stud in the wall, the target making a

striking sound as it strikes the substrate when moving from
the first position to the second position, thereby alerting the
user that a stud has been located.
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20. A wall stud detector as claimed 1n claim 1 wherein the
target 1s configured to remain on the substrate and to hold an
object between the target and the substrate.

21. A wall stud detector as claimed in claim 1 further
comprising a target container for holding and storing a plu-
rality of targets.

22. A wall stud detector as claimed 1n claim 21 wherein the
target container comprises a tubular member having an open
end for recerving and dispensing targets, the open end having
a flange adjacent thereto, the flange being dimensioned so as
to receive the outer peripheral portion of the target thereunder
so that the targets are received and dispensed into the target
container approximately normal to the axis of the container.

23. A target for use with a wall stud detector, the target
comprising an outer casing and a magnet located in the outer
casing, the outer casing comprising a central enclosure for the
magnet and an outer peripheral portion, the outer peripheral
portion of the target being spaced from the outer peripheral
portion of an adjacent target when the target and the adjacent
target are stacked with respect to each other.
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